Objective: Although the fear of recurrence is a major concern among breast cancer survivors after their surgery, there are no instruments to evaluate their distress in Japan. This study examines the psychometric properties of the Japanese version of the concerns about recurrence scale, which was originally developed in the USA. Methods: The forward and backward translation method was used to develop Concerns About Recurrence Scale. Randomly selected ambulatory female patients with breast cancer participated in this study. They were asked to complete Japanese version of the concerns about recurrence scale and Hospital Anxiety and Depression Scale. The validity and reliability of Japanese version of the concerns about recurrence scale were evaluated statistically. Results: Data were obtained from 375 patients. A novel four-factor solution was found (Health and Death Worries, Womanhood Worries, Self-valued Worries and Role Worries) that accounted for 59.2% of the total variance. Correlation coefficients between the Japanese version of the concerns about recurrence scale subscale scores and the anxiety score measured by Hospital anxiety and depression scale ranged from 0.39 to 0.60. Cronbach's alpha coefficients, which are measures of the internal consistency of the subscales, ranged from 0.86 to 0.94.
INTRODUCTION
Breast cancer is currently the most common malignant neoplasm among females, and both mortality and incidence have increased during the past decade in Japan. Advances in early detection and individualized medical treatment have improved the survival of breast cancer patients and enabled them to live with the disease for prolonged periods of time.
Breast cancer survivors experience considerable distress. Their most prevalent unmet needs are psychological (1, 2) , where the most common is the fear of recurrence and/or spread of the cancer (1 -3) . A previous Japanese study that investigated cancer patients' perceived difficulties in their daily life found that the most common problem is psychological distress (4) . The study also indicated that nearly half of the cancer survivors experience psychological distress, particularly, anxiety about recurrence or metastases of their cancer (4) . Our previous study indicated that approximately one in four Japanese breast cancer survivors experience clinical anxiety and depression, and that the most common unmet need among ambulatory breast cancer patients is the 'fear of cancer spread'; 63% of the patients reported a need for help to alleviate this fear (5, 6) . It has also been reported that the fear of recurrence decreases the quality of life of breast cancer survivors (7) .
Thus, the fear of cancer recurrence is one of the most common distressing symptoms for cancer survivors, and appropriate interventions are needed. Although certain recent studies have proposed potential interventions to reduce this fear (7, 8) , there are no standard strategies to alleviate this distress. To clarify the biomedical and clinical factors underlying the fear of recurrence and to develop novel interventions, appropriate instruments to evaluate patients' fear are needed. While there are some instruments that evaluate patients' fear of cancer recurrence (9) , no brief measures have been validated in Japan. Among several instruments which can assess fear of cancer recurrence including Cancer Worry Scale (10), Fear of Recurrence Scale (11), Fear of Recurrence Questionnaire (12) and so on, we have selected the Concerns About Recurrence Scale (CARS) because this instrument has multi-dimensional nature and good validity and reliability (13) . CARS, originally developed in the USA is a multidimensional instrument that addresses different domains of patients' fear as well as the overall fear of tumor recurrence (13) . This study examines the psychometric properties of the Japanese version of CARS (CARS-J).
PATIENTS AND METHODS

PARTICIPANTS
The participants were ambulatory females with breast cancer visiting the outpatient department of Aichi Cancer Center Hospital in Japan.
The following were the eligibility criteria for the study: women (i) with a diagnosis of invasive breast cancer and who were informed of the cancer diagnosis, (ii) who were diseasefree survivors after mastectomy or partial mastectomy and (iii) 20 years or older. The exclusion criteria were (i) severe mental or cognitive disorders, (ii) inability to understand the Japanese language and (iii) patients considered by their oncologists as physically or mentally incapable of participating in the study.
PROCEDURE
Oncologists consecutively identified all eligible patients at their ambulatory clinic and briefly explained them the survey when they visited the hospital during 3 weeks in October 2008. If they were interested in the study, the oncologists provided them with the questionnaires. Patients who agreed to participate in the study, after reading an explanatory document on it, were asked to complete the questionnaire anonymously at home and send them back by mail, instead of obtaining a written consent. Patients who did not wish to participate in the survey returned the questionnaires that were checked 'no participation. ' This study was approved by the Institutional Review Board and Ethics Committee of Aichi Cancer Center and was conducted in accordance with the principles laid down in the Helsinki Declaration.
INSTRUMENTS
JAPANESE VERSION OF THE CONCERNS ABOUT RECURRENCE SCALE
CARS is a 30-item breast cancer-specific self-report scale, originally developed in the USA. It assesses the overall fear of breast cancer recurrence and four domains of specific fear of recurrence (13) . Overall fear consists of four items including questions on frequency, potential for upset, consistency and intensity of fear. The four domains are Health Worries (11 items that refer to concern about future treatment, emotional upset, physical heath, planning activities and loss of breast), Womanhood Worries (seven items referring to femininity, sexuality, womanhood, body image, romantic relationships, identity and spirituality or faith), Role Worries (six items pertaining to roles and responsibilities at work and home, relationships with friends and family, physical ability to complete daily activities, financial problems and self-confidence), and Death Worries (two items pertaining to the possibility that recurrence of breast cancer could lead to death). The reliability and validity of CARS have been confirmed among American and Dutch breast cancer patients (13, 14) .
After obtaining permission to develop CARS-J from the original author, the forward and backward translation method was used to develop the Japanese version. The CARS items were first translated into Japanese by two independent translators, and then translated back into English by another translator, who is fluent in English and Japanese and had not seen the original English version. Next the English back-translated items were compared with the original version. If a back-translated item did not agree with the original, the first translator performed a second translation and the second translator performed a second back-translation; this process was repeated until a satisfactory agreement was reached. CARS-J is available with the authors.
HOSPITAL ANXIETY AND DEPRESSION SCALE
Hospital anxiety and depression scale (HADS) is a 14-item self-report questionnaire that was developed to evaluate psychological distress, including anxiety and depression, in medically ill patients and does not contain any questions regarding physical symptoms (15) . Participants are asked to rate their feelings during the previous week using a four-point Likert scale. HADS includes an anxiety and a depression subscale (0 -21 points each), and the total score ranges from 0 to 42. Higher scores indicate a more severe degree of depression and anxiety. The Japanese version of HADS has been validated for cancer populations (16) .
SOCIODEMOGRAPHIC AND CLINICAL FACTORS
An ad hoc self-administered questionnaire was used to obtain information on sociodemographic status such as age, marital status, employment status, educational level, types of treatments received and time since the operation.
STATISTICAL ANALYSIS
The psychometric properties of CARS were evaluated statistically.
Factor validity was evaluated using factor analysis with varimax rotation. The number of subscales was identified by Kaiser's criterion (eigenvalue of 1.0 or greater).
Convergent validity was explored by calculating Pearson's correlation between the CARS-J domains and HADS subscales. We hypothesized that all scores of the CARS-J domains would be significantly related to the anxiety subscale of HADS.
Discriminant validity, i.e. the ability of each CARS-J domain to discriminate between subgroups of patients, was investigated. We hypothesized that patients who were younger (,50 years), with experience of anticancer treatment (chemotherapy, radiotherapy and hormone therapy), suffering from any physical symptoms that cause impairment in daily activities, and who had more recent operations would experience higher fear of recurrence. With regard to the period since operation, the analysis of variance was conducted to compare scores among the three different groups of patients (,1 year vs. 1 -3 years vs. 3 years).
The reliability of the scale was evaluated by calculating Cronbach's alpha coefficient, a measure of the internal consistency of responses to a group of items. The minimum acceptable value for internal consistency is thought to be 0.70 (17) .
Item non-response rates were ,10% for all study variables. To preserve a complete study sample, missing data were replaced by the mean of that variable for all other cases (single imputation technique).
A P value of ,0.05 was adopted as the significance level in all statistical analyses and all P values reported were twotailed. All statistical procedures were conducted using the SPSS 17.0J software for Windows.
RESULTS
Among the 432 patients who met the eligibility criteria, a total of 377 patients (87%) returned the questionnaires. Two of these patients were excluded, one for not having undergone operation and the other because of missing data. Data from the remaining 375 patients were analyzed.
PATIENT CHARACTERISTICS
Participants' characteristics are shown in Table 1 . The median age of the study population was 56 years. A majority of the women were married (79%), and approximately half of them had a full-or part-time job (45%). More than half of the 
FACTOR VALIDITY
Factor analysis indicated a four-factor solution, which accounted for 59.2% of the total variance ( Table 2 ). The factor structure obtained was similar to, but differed from, the original study. The first factor, which comprised Health and Death Worries items of the original CARS and accounted for 24.8% of the variance, was named Health and Death Worries (13 items). The second factor mainly comprised Womanhood Worries items of the original CARS and accounted for 15.3% of the variance. Therefore, it was named Womanhood Worries (six items), similar to the original version. The third factor mainly comprised some Womanhood Worries items and the Role Worries items of the original version, accounting for 10.7% of the variance. This factor was named Self-valued Worries (five items). The fourth factor, which comprised the Role Worries subscale of the original version and accounted for 8.4% of the variance, was named Role Worries (two items). (Table 3) .
CONVERGENT VALIDITY
Pearson correlations between CARS-J subscales and the corresponding HADS scores are shown in Table 4 . All correlations of each domain of CARS-J and the anxiety subscale of HADS were statistically significant. In addition, significant correlation between each domain of CARS-J and the depression subscale and total score of HADS were observed.
DISCRIMINANT VALIDITY
The observations of discriminant validity are shown in Table 5 . Patients who were younger, had a history of chemotherapy, and experienced any physical symptoms showed higher scores for Overall Worries and most other subscales of CARS-J. The presence of previous or current radiotherapy and the period since operation were significantly associated with several subscales of CARS-J, including Health and Death Worries and Womanhood Worries, but not with Overall Worries. Previous or current hormone therapy was not significantly associated with any subscale of CARS-J or Overall Worries.
DISCUSSION
The development of appropriate interventions to address the fear of recurrence is essential to enhance cancer patients' quality of life, and an appropriate assessment instrument is needed to achieve this goal. The present study demonstrated that CARS-J is a reliable and valid tool to assess the fear of recurrence experienced by Japanese breast cancer patients, although there seemed to be several cultural differences between Western and Asian patients. The findings of factor analysis, which obtained a four-factor structure, are slightly different from the original study, suggesting some cross-cultural differences with regard to the construct validity of the fear of recurrence. In particular, Health and Death Worries in CARS-J, which consisted of both the Health Worries and Death Worries items of the original CARS, may reflect the influence of Japanese culture on patients' view of life and death, namely continuity, wherein not only the soul but also person's individuality continues after death (18) . In addition, Self-valued Worries was newly identified. This novel factor showed a strong relationship with anxiety and depression, as evaluated by HADS, and may be a relevant domain when considering novel interventions for ameliorating the fear of recurrence among Japanese cancer patients.
The observation that all Cronbach's alpha coefficients for the subscales were over 0.85 demonstrates that CARS-J has sufficient internal consistency. Convergent validity was demonstrated by the significant correlation between each domain of CARS-J and the anxiety subscale of HADS. The discriminant validity results supported our hypothesis that younger patients and patients with a history of chemotherapy and experiencing physical symptoms would more likely experience the fear of recurrence. However, previous and current hormone therapies were not significantly associated with any type of fear of recurrence. Although further investigation of factors clinically associated with patients' fear of recurrence is beyond the scope of the present study, future studies to address these themes are important and promising for the development of novel interventions to ameliorate patients' fear of recurrence.
The present study has several limitations. First, because the fear of recurrence seems to be influenced by the patients' cultural backgrounds, the findings might not be applicable to patients of other cultures. Second, since the present study was conducted at one institution, an institutional bias might exist. Finally, because this study focused on ambulatory breast cancer patients and relatively few patients with low physical functioning or advanced cancer were enrolled, the results might not be applicable to patients with other types and/or advanced stages of cancer. 
